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AGENDA

I Introduction to Kyoto Protocol




BACKUP

BRIEF HISTORY OF INTERNATIONAL CLIMATE POLICY

United Nations Framework Convention on Climate Change

1992 UNFCCC, agreed on during Rio Summit
1997 Kyotq Protocol: | N |
* Emission targets for industrialized countries
* No targets for developing countries, but incentives for
reductions on the basis of the Clean Development Mechanism
(CDM)
\/

2001 Marrakesh Accords which set the rules for Flexible Mechanisms

2005 Kyoto Protocol entered into force

* 11th Conference of the Parties COP, 1st Meeting of the
Parties MOP

e Start of Post 2012 process

2005

* EU emission trading started




The goals set by the Kyoto Protocol will not be enough in order to mitigate
climate change BACKUP

PRELIMINARY GOAL AND FUTURE NECESSITY

Goal of Kyoto Protocol
Reduction of 5.2% of Greenhouse Gas (GHG) emissions

* Based on the level of CO,-equivalent emissions in 1990 levels

caused by 6 GHGs (CO, just one of them)
* Compliance period is 2008 to 2012, i.e. the emission reductions

need to be accomplished at the latest in 2012 /-
Future necessity (

Kyoto Protocol will not suffice to stabilize world temperature

EU Council of environment ministers announced in 2005 that a

»...reduction pathways by the group of developed countries in the
order of 15-30% by 2020 and 60-80% by 2050 compared to the
base line envisaged in the Kyoto Protocol should be considered.”




To accomplish the Kyoto goal, the industrialized countries agreed on
different national targets

BACKUP

KYOTO TARGETS, EMISSION DEVELOPMENTS AND SHARE OF CO, EMISSIONS

Country Goal Change until Share on CO,-
2008/12 2001/2002 emission (in %)
based on (in %) of industrialized
1990 (in %) countries*
EU 15 -8 -2,9 24,2
New EU MS -8 - 36,0 8,0
and o
candidates **
Russia 0 -36,4 17,4
Switzerland -8 -1,7 0,3
Japan -6 +7,6 8,5
Canada -6 +20,1 3,3
USA*** -7 +13,1 36,1
Australia*** +8 +22,0 2,1
* Referring to emissions of industrializied (incl. transition) countries in 1990
* Poland and Hungary: - 6 %
el Kyoto Protocol not ratified by country

How did new EU
member states and
Russia achieve
such strong
reductions?




But although targets were negotiated individually most
countries are not on track to meet them BACKUP

ACHIEVEMENT OF COUNTRY EMISSION TARGETS

( )
® The EU uses the principle of burden sharing:

= Some countries are allowed to emit more than in 1990 (e.g.
Spain, Greece and Portugal) and

= QOthers have to reduce much more than the EU goal of -8% (e.qg.
Germany with -21%)

= Most countries currently seem to have difficulties to achieve their
targets (more than half of the EU countries not on track)




In order to help countries in achieving the targets in a cost-efficient way

the Kyoto Protocol proposes three flexible mechanisms

OVERVIEW OF EMISSION REDUCTION INSTRUMENTS

Kyoto Protocol (1997)

A 4

Emission based

Project based

4

Emission Trading
(ET)
Between developed
countries (from 2005)

Clean Development
Mechanism (CDM)
Between developed
and developing
countries (Annex-I and
non-Annex |) and
unilateral (from 2000)

Joint Implementation

(J1)
Between Annex-I
countries (from 2008)




The main instrument is the International Emission Trading
between so-called Annex-l countries

GOAL AND FUNCTIONING OF THE INTERNATIONAL EMISSION TRADING

Problem: Emissions in developed countries are too high
Goal 1: To allow parties to achieve their targets in a cost-efficient way

Goal 2: To promote global innovation in low carbon technologies

Functioning: Countries with low reduction costs will reduce and sell their surplus emission
certificates to those countries with higher reduction costs

Without International Emissions Trading With International Emissions Trading
| Tradingapartof
: Assigned Amounts
!_[!} Emission L L} Egn is?m —
|J reductions FI i} E[rjnis?inn e | j| Emission
_ reductions - L ' reductions
m
3 3 = o
7 = 7 3
7] mn w ="
o L8 0 o
3 Q = -
a = 0 E
il £ i}
° b o 8
o
Annex | Party X Annex | Party Y Annex | Party X Annex | Party Y

Source: CDM and JI in charts (version 6), IGES (2006)



The CDM aims at achieving both cost-efficient emission reductions and
at contributing to Sustainable Development in developing countries

GOALS AND FUNCTIONING OF THE CLEAN DEVELOPMENT MECHANISM BACKUP

Problem: Developing countries exhibit growing emissions but have no targets yet

Goal 1: Foster clean growth by investing in environmentally sound technology

Goal 2: The resulting investment should be leveraged for broader development benefits
Functioning: Due to lower abatement costs, developed countries can meet targets more
cost-efficiently

Host Party (non-Annex ) which A total emission cap
doesn’t have an emission cap of an Annex | Party
Acquired CERs are

e : = ; Annex | Parties added to the
Sp; Eglgtgzai n Spaetr::;;:t Fgg?; n will get CV allowed emissions
‘ }CERS /[ )

T - _“ - I

: Non-Annex | Parties will |
-------- > benefit from project i
{ activities resulting in i
i CERs [P Art.12 para3(a)] |
Baseline Project
Scenario Scenario

p15)

Source: CDM and JI in charts (version 6), IGES (2006)



The third mechanism ,, Joint Implementation“ promotes
project-based emission reductions between Annex-l countries

REASONS FOR AND FUNCTIONING OF JOINT IMPLEMENTATION BACKUP

Goal 1: Provide Annex | countries with the possibility of generating additional certificates.
Goal 2: Necessary foreign capital for the realization of these projects is attracted

Functioning: The focus of this mechanism are economies in transition since they exhibit an
inferior efficiency level and thus provide cheap mitigation opportunities

The total amount of emission cap of Annex | Parties is same

A total emission cap of A total emission cap of A total emission A total emission
an Annex | Party X an Annex | Party X cap of Party X cap of Party Y
Acquired CERs are
—> e
Specific place in Specific place in . orred ERU ;ﬁjﬁnﬁfc‘s‘s’g”e“'
a host Pa a host Pa ransferre 5 arg
= o An_r?lex lt Fé%rtg Y subtracted from
will ge = Assigned Amounts’
}’ ERU | > M )
i
Baseline Project
Scenario Scenario

Source: CDM and JI in charts (version 6), IGES (2006)
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I Introduction to EU ETS




The EU launched the EU ETS as part of its strategy to meet
the Kyoto targets in 2012

HISTORICAL DEVELOPMENT AND FUTURE

Jan. Dec. Dec.
2005 2007 2012
Phase International EUETS Commitment Post-Kyoto
Negotiation test period period phase
® 1992 UNFCCC* * 2003 EU ETS *2008-12is * Kyoto Protocol
Description signed by 180 Directive into second EU ends 2012
countries force ETS period
and first Kyoto ® Currently no
* 1997 Kyoto * 1st Jan. 2005: period legal basis for
Protocol Launch of EU post-2012
ETS * EU25 have to
* 2005 Kyoto meet Kyoto * Continuation
Protocol into ® 2005-07 is first  targets with of EU ETS to
force EU ETS period the help of EU be expected
without Kyoto ETS
commitment

*UNFCCC: United Nations Framework Convention on Climate Change, Rio de Janeiro
Source:Pew Center 2005, own illustration



The EU ETS only covers a limited number of industrial sectors

STRUCTURE OF GERMAN EMISSION REDUCTION EFFORTS

[Overall Emissions]

v v v

[ Households ] [ Industry ] [ Mobility ]

v \ 4

[Non-ETS Industry] [ ETS Industry ]

\4 \ 4 \4 \ 4 \ 4

Power . .
[Generation] [OI| Reflnlng] [ Steel ] [ Cement ] [Pulp&Paper]




EU Emission trading requires firms to have as many
CO, allowances as they have CO, emissions

PRINCIPLE OF EMISSION TRADING

* The government sets an overall maximum of tons of CO, that can be emitted
in a year. This amount is supposed to decrease over time.

* Firms in specific sectors are required to have an allowance for each ton of
CO, they emit. Firms that emit without an allowance have to pay a fine and
surrender the missing allowances in the following year.

* Each trading period the state can grant allowances to firms for free or auction
them.

* Firms can trade allowances among themselves to account for under- or
oversupply with allowances.

* Each year, firms have to surrender allowances to cover their actual emissions.

For each country, details of allowance
distribution to companies are specified in so-
called National Allocation Plans (NAP)




Every country decides on the economically “ideal” allocation of
allowances to companies in a national allocation plan BACKUP

CHARACTERISTICS OF A NATIONAL ALLOCATION PLAN (NAP)

An NAP describes for each trading period
— How many allowances are allocated in total to all installations (macro plan)

— By which rules the allowances are allocated to individual installations
(micro plan)

Each NAP has to fulfill certain criteria, especially conformity with the Kyoto
protocol and consideration of new entrants

The NAPs have to be submitted to the EU for approval




Basis of the emission trading scheme are different CO,-reduction costs

FUNCTIONING OF THE EMISSION TRADING SYSTEM

What price will A
& B agree on?

f ) CO,-emissions

. . A
1. Definition of target emission by o)

state (here: 200)

2. Distribution of allowances to 1o 4 e Limit for B

companies (here: 100 each to Purchase after trade

A and B) 100 e B -....Limit before
Sales trade
3. Firm A plans to emit 100 tons | _byA (= allocation)
of CO,, B 110. Firm A has 90 |
reduction costs of 5 €/t CO,, B regﬂ%ﬂon
of 25 €/t CO, o costs
_ _ reduction (25 €79
4. Aimplements CO, reduction costs

measure and reduces 10 tons (5 €N)

5. Trade between A and B (trade
of 10 allowances)

6. Monitoring and (maybe) fining Firm A Firm B

by state




EXAMPLE CARBON TRADING

How would you
try to forecast the
CO,-price for the
entire market?




The CO, reduction costs vary significantly between industries and even
firms...

AN ILLUSTRATIVE EXAMPLE FOR REDUCTION COSTS OF A GENERIC FIRM

Reduction _

costs per Firm 1

ton of CO,
A

In a reduction cost curve, all
emission reduction possibilities

are ordered according to Optimize Optimized Usage of Burner New power
. . . auxiliary Heat excess capable plant
Increasing reduction costs per ton. systems Exchangers  heat of fuel

(pumps...) switch

A firm will first pursue those
reduction opportunities that are
cheapest!

»

CO, Reductions



... but they can be aggregated over the whole economy to yield an
estimate of the future CO, price

DETERMINATION OF CO2 PRICE BY AGGREGATING REDUCTION COST CURVES

Reduction Firm 1 _ Firm N
costs per ton (I?:scigcgfrnton
of C02 A of C02 A
I I
I 1
I |
I |
4|—|—|_ |
- > 1 g
- CO, Reductions ! . :
Reductions required 2 Reductions required CO, Reductions
in next period in next period

Aggregated for all firms 1...N

Reduction \
costs per ton
of CO,

CO, price =

B
»

CO, Reductions

Reductions required
in next period



Unfortunately, estimating the CO, price is not that easy...

PRICE DEVELOPMENT FOR CO, ALLOWANCES

_ EUA 2008-12
reasons for this

price
EUA 2005-07

X
=4
L

EUR per EUA (=1t CO,)
e =
b L | l] LA
| | |

ol |02 |03 |04 (01 |02 |0z (04 |01 |0d (03 |04 |01 |02 |03 |0
2005 2006 2007 20085

Source: Based on Point Carbon, 2008




O

BACKUP

SWISS ABATEMENT COST CURVE FOR 2030

- Transport levers
[ ] Building levers

Cost of abatement, [ Power levers
EURACO.e 8.3MtCO.e 126 Mt CO.e
150 |
’ :
L New-built commercial LDV Diesel Bundle 3: LDV Diesel Bundle 4: New-built river LDV Gasoline: '
100 i nera E ht : vati : :
buildings to Minergie 3. major weig o E.g. cylinder deactivation power plants full hybrids
standard (45 KWh/m?2) reduction anld downsizing
50 | E
:
0 ! ! ! ! " } } } } i ! 1 ! ! !
2 4 6 8 10 12 14 16 18 20
-50 LDV Gasoline Shift in heating Retrofit existing ~ Abatement
Bundle 4: E.g. to more renewable residential Mt CO.efyear
direct injection energy systems buildings
to Minergie
) L standard
Nuclear power Increasing storage Retrofit river (60 KWh/m2)
-1,850 * plant (1.6 GW) lake walls power plants
LDV Diesel LDV Gasoline Bundle 3: Retrofit existing commercial New-built residential
Bundle 1** E.g. major weight reduction buildings to Minergie buildings to Minergie
and downsizing standard (60 KWh/m?2) standard (38 kWh/m2)
LDV Gasoline LDV Diesel Bundle 2: Medium weight Bioethanol
Bundle 1* reduction and downsizing (ligno-cellulosic)
LEDs switched LDV Gasoline Bundle 2: E.g. medium
from incandescents weight reduction and downsizing

* 1NV Gasnline Bundle 1- Includina variable valve contral enaine friction redoction fmildh low ralling resistanca tiras tire nressure contral 2ustem mild weinht redoction

Source: McKinsey (2009)


Vorführender
Präsentationsnotizen
Übergang von voriger folie: die derzeitigen CH emissinen sind x tonnen (tonspur). Zielsetzung -20, -30 etc betonen. Wieviel und wo können nun reduziert werden?
Kann man mit einer vermeidungskostenkurve bestimmen. Wie liest man so eine kurve? X achse zeigt die menge an reduktionen, die mit einer massnahme möglich sind, y achse zeigt die DURCHSCHNITTLICHEN Kosten, die für diese massnahme ZUR CO2 VERMEIDUNG anfallen. Also nicht die investkosten, sondern die zusätzlichen kosten pro tonne CO2 im vergleich zur referenz alternative (referenz case vopn BAFU oder BFE. Zb Kohle geplant, oder zb keine minergie) ohne die entsprechende vermeidung. CHECK: WAS IST DER REFERENZ CASE?
In summe bis 2030 über 20 MIO t reduktionspotential unter 150 CHF. Das entspräche x% der derzeitigen emissionen. Sind jährliche kosten!
Kosten der massnahmen variieren beträchtlich. Es gibt massnahmen mit negativen kosten
Einige sachen zu beachten: 
Aber hier volkswirtschaftliche betrachtung, also volkswirtschaftliche kosten, nicht betriebswirtschaftliche 
Investorenbrille, also ggf präferenzen von kunden vernachlässigt (CHECK -> capture rate?)
Olpreis ist wichtiger einflussfaktor: 52$/barrel
Investkosten können erheblich sein. Es ist nur das delta der kosten
Man greift nicht alle kosten ab, zb transaktionskosten, informationskosten etc
Ohne verhaltensänderungen gerechnet
Um diese potentiale auch zu realisieren, gibt es 3 wesentliche hebel
KLICK Technologien günstiger machen
KLICK Barrieren zur umsetzung ausräumen, insbes für massnahmen mit negativen kosten
KLICK Einen CO2 preis einführen bzw erhöhen
In den nächsten folien gehe ich auf jeden dieser 3 hebel ein

Erklärung berechnung: BRK vs wasser: delta CO2 1 kg/kWh, delta kosten zb 1ct / kWh, also 10EUR / tonne


AGENDA

I Corporate Strategies in the EU ETS




Imagine being the CEO of a big power utility

How would you go about determining the
optimal strategy for your company with
respect to reducing emissions and/or
trading them? Can you draw a graph with
the different strategic options?

Hint: The decision depends on

a. the expected CO,-price and
b. the firm-specific emission reduction
cost curve.




The ETS strategy of a firm depends on its reduction costs, the emission
price and the amount of reductions required by the regulator...

REDUCTION DECISION

€/ton CO, Firm reduction
cost curve at a
4 given time
Emission
Price at a
given time
O >

CO, reductions

Economically optimal in tons

amount of reduction
(reduction cost = emissions price)



The ETS strategy of a firm depends on its reduction costs, the emission
price and the amount of reductions required by the regulator...

REDUCTION DECISION

€/ton CO, Firm reduction
cost curve at a
no trading

I
reduce buy

I
" |
Emission | andsell
Price at a i
given time

»
>

~—— _— CO, reductions

Lack of allowances In tons
(difference between allocated
allowances and projected emissions)



The companies under EU ETS face a continuum of possible strategies

consisting of reducing and trading emissions certficates

FOUR MAIN STRATEGIES (1/2)

1. Reduce for compliance

The reduction cost for the compliance
guantity is equal to the allowance price.
Therefore, the firm reduces all emissions
internally and does not trade.

2. Reduce more than compliance quantity
and sell the surplus

The reduction cost for the compliance
guantity is less than the allowance price.
This means that the firm can reduce
cheaper than its competitors and thus
make a profit by selling additional
reductions.

BACKUP

€/ton CO,

7 N

Firm reduction
cost curve

only reduce,
no trading

Emission Price
\

»
1 »

CO, reductions

Lack of — Optlmal in tons
Allowances Reductions

€/ton CO,

A

reduce
and sell

reduce

/

Lackof | o | Optimal
Allowances Reductions

Price




The companies under EU ETS face a continuum of possible strategies
consisting of reducing and trading emissions certficates

BACKUP

FOUR MAIN STRATEGIES (2/2)*

. €/ton CO
3. Reduce less than compliance and buy N
allowances reduce by
The reduction cost starts out lower than the orice

allowance price but becomes higher than the
allowance price at a quantity less than the
compliance quantity. This means that
beyond a certain point it is more profitable to

buy allowances than to reduce internally. [

v

Optimal < Lack of
Reductions Allowances

€/ton CO,
4. Only buy allowances 4

The reduction cost is always higher than the

allowance price. Therefore, the firm does not

reduce internally but only acquires

allowances on the market. Price

* A possible 5th strategy ,only sell* should not be possible since that Optimal Reductions = 0 Lack of
would mean that the regulator gave the company more emission Allowances

certificates than the company needs even without reducing anything!




AGENDA

I Potential Effects of the EU ETS on Value Chains




EXAMPLE POWER PLANTS

How will the
introduction of a price
on carbon change the
profitability of your
different power
plants?




The carbon price changes profitability of power plants according to their
carbon intensity

EU ETS EFFECT ON COAL AND GAS PLANTS

Variable costs
per MWh

A

Coal Gas
Plant Plant




The carbon price changes profitability of power plants according to their
carbon intensity

EU ETS EFFECT ON COAL AND GAS PLANTS

Effects: \
Variable costs

per MWh A Additional variable costs per MWh

e \ = Electricity price increases

* Impact on decisions about
which existing power plants
to operate and which type of
new power plant to build

= Depending on allocation
method, windfall profits can
arise

Coal Gas
Plant Plant




Existing power plants are normally ranked according to their variable

costs in the dispatching process

MERIT ORDER, RENTS AND ELECTRICTY PRICE

In a so-called pool market the
price for electricity equals the
variable costs of the marginal
producer.

The resulting order of profitability
Is called merit order and serves
as a criterion for companies in
their decision which power
plants to run in function of
demand.

BACKUP

Why are fixed
costs not
discussed
here?

Variable costs All power plants O
per MWh @)
A o
L ,Out of
Resulting » Business*
electricity (some gas
price plants)

Gas iy
Water Nuclear Coal | Capacity in MW

Demand




The carbon price changes profitability of power plants according to their
carbon intensity

SWITCHES IN MERIT ORDER, CHANGES IN RENTS AND PRICE (1/2) BACKUP
The variable costs of the
different power generation All power plants
options increase by the product Variable costs
of their carbon emissions per per MWh
unit of energy (ton CO2/MWh) 1 Additional variable costs per MWh

and the CO2 price (€/ton CO2).

This results in

a) Anincrease in electricity price
since the marginal producer
now has higher variable costs

b) A change in rents for the
different options I

c) Some cases in a switch in Water Nuclear Coal Gas Capacity in MW
merit order if the variable costs
of the different options
changed significantly




The carbon price changes profitability of power plants according to their
carbon intensity

BACKUP
SWITCHES IN MERIT ORDER, CHANGES IN RENTS AND PRICE (2/2)
The variable costs of the
different power generation All power plants
options increase by the product Variable costs [ Change in ]
of their carbon emissions per per MWh Rents
unit of energy (ton CO2/MWh) _
: Resulting »Out of
and the CO2 price (€/ton CO2). electricity — Business®
price (%) I (some coal
This results in

Increase in

I

d plants)
|

: |

price

a) Some cases in a switch in
merit order if the variable costs
of the different options
changed significantly

b) An increase in electricity price

i

[
»

since the marginal producer e ructear GUaI Capacity in MW
now has higher variable costs Demand

c) Achange in rents for the Switch in Merit
different options Order




EXAMPLE VALUE CHAIN EFFECTS

Which effects does
the EU ETS have on
other industries?
What is the effect of

increased power
prices?




Increase in electricity price from CO, cost causes increased downstream
production cost

EXAMPLE ELECTRICITY PRICE

ELECTRICITY PRICE AND EFFECTS ON VALUE CHAINS ] Industry included in the

Emission trading scheme

4 N
EUR/ton CO, EUR/MWh
30 Production cost
increase*
25 " A '“ (percent)
Jl i " Aluminium
20 CO, allowances ; (primary) 5
15 Pulp & paper
(mechanical)
10
Cement
B Electricity base load (dry process)
Steel
0- (electric arc
11 1 3 5 7 9 furnace)
2004 2005
- /

* Only indirect effect from electricity price increase due to European Emission Trading (assuming 10 EUR/ton CO, allowance price), only
selected production processes with high cost effect

Source: EEX, Wirtschaftsvereinigung Stahl, International Energy Agency (IEA), Reinaud 2004, Hibner 2007




AGENDA

l Discussion




CONCLUDING THOUGHTS

Seen from both policy and business
perspective, what do you think are
the advantages and the
disadvantages of the EU ETS?




Summarizing, what are Pros and Cons of the EU ETS ?

ROUGH ASSESSMENT OF ADVANTAGES AND DISADVANTAGES OF THE EU ETS

~ Advantages ~ Disadvantages

) ™)
®" Emission cap: clear path for = Competitive disadvantage: Increase in
reductions of emissions production cost cause industries to move
production outside EU. System only
= Flexibility: Companies can choose functions in a global trading market.
their reduction and/or trading strategy
= Susceptibility to bargaining power:
= Cost efficiency: carbon price reflects Lobby groups can and are influencing the
mitigation cost (market based system heavily (the cost efficiency
regulation) advantage may not hold any more in
economic terms)
= Compatibility: global extension
through connection with other systems ®" Transaction costs: Monitoring, Account
possible management, Trading facility...
= Planning reliability: Legal constraints only
until 2012, only short allocation periods.
= Windfall profits: Power generation sector
L ) | passes prices on despite free allowances y




OUTLOOK ON EU ETS POST 2012

= Next trading period from 2013 to 2020

= Reduction goal of -20% (based on 1990 level) or -30% if
post-Kyoto agreement ratified

= Entry of new industries most likely: chemical industry,
aviation and shipping

= Auctioning of permits, e.g. for energy production facilities up
to 100%

= Compensation scheme for energy intensive, export-oriented
industries

® Inclusion of offset certificates (CDM) only from countries
which have ratified post—Kyoto protocol




AGENDA

I Connecting the EU ETS and the CDM




The CDM aims at achieving both cost-efficient emission reductions and
at contributing to Sustainable Development in developing countries

GOALS AND FUNCTIONING OF THE CLEAN DEVELOPMENT MECHANISM BACKUP

Problem: Developing countries exhibit growing emissions but have no targets yet

Goal 1: Foster clean growth by investing in environmentally sound technology

Goal 2: The resulting investment should be leveraged for broader development benefits
Functioning: Due to lower abatement costs, developed countries can meet targets more
cost-efficiently

Host Party (non-Annex ) which A total emission cap
doesn’t have an emission cap of an Annex | Party
Acquired CERs are

e : = ; Annex | Parties added to the
Sp; Eglgtgzai n Spaetr::;;:t Fgg?; n will get CV allowed emissions
‘ }CERS /[ )

T - _“ - I

: Non-Annex | Parties will |
-------- > benefit from project i
{ activities resulting in i
i CERs [P Art.12 para3(a)] |
Baseline Project
Scenario Scenario

p15)

Source: CDM and JI in charts (version 6), IGES (2006)



The CDM aims at achieving both cost-efficient emissions reductions and
at contributing to Sustainable Development in developing countries

PROBLEM, GOAL AND FUNCTIONING OF THE CLEAN DEVELOPMENT MECHANISM

Problem: Developing countries exhibit growing emissions but have no targets yet
Goal 1: Foster clean growth by investing in environmentally sound technology
Goal 2: The resulting investment should be leveraged for broader development benefits

Functioning: Due to lower abatement costs, developed countries can meet targets more

cost-efficiently
Industrialized Country Developing Country

(Annex ) (non-Annex I)

emissions!
EUETS
Industry
emissions

i |
Required — Many GHG emissions- |
reductions < \1, intensive activities |
[ I Transfer of i |
emission 1
reductions | .
O I .Business as
,Business as _| Allowed emissi | Usual"

Usual* (BAU) OWECIEMISSIONS CDM Business 0O Emissions

. (emissions cap) project 1
Emissions as usu _
|
O

O : NO cap on
1
|
|




It is of paramount importance to guarantee the integrity of the

whole Kyoto system

EXAMPLE OF CDM PROJECT

Agreement to purchase certified
emissions reductions (CERS)

Emission reduction project

(e.g. using biomass instead of coal
for grid-connected electricity
generation)

What must be guaranteed to make
this system work?

Transfer of certified emissions
reductions (CERS)

EU ETS firm with
reduction target

N
EUA
price
CER
price
—>

tons
co,




It is of paramount importance to guarantee the integrity of the
whole Kyoto system

EXAMPLE OF CDM PROJECT

Agreement to purchase certified
emissions reductions (CERS)

Emission reduction project /tvf\{'hat thSt be gll({?ranteed to make \ EU ETS firm with
(e.g. using biomass instead of coal IS System WOork: reduction target
for grid- d electrici : P
qonmration) e e 1. Environmental Additionality: A
Emission reductions need to be real FUA
and thus be measured and verified! Cer
2. Financial Additionality: e —
Project must be additional, i.e. it co,

\should not have happened anyway!

Transfer of certified emissions
reductions (CERS)




By assessing a project’s emissions against a baseline scenario, ~gackip
environmental integrity of the system is pursued

GENERATION OF CERs

Baseline Project Emissions

How many GHG emissions would
occur in the absence of the proposed
project activity?

How much CO, will be emitted after the
project has been implemented?

Methodology for assessing baseline This has to be measured over time
is needed according to monitoring methodology
Emissions
Baseline emisSiOES—

Emission Reductions

A 4

Project emissions

» Time

Project start
Emissions Reductions
How many emissions does the project activity reduce with respect to the baseline scenario?

This amount results in Certified Emission Reductions (CER) tradable in the market



The CDM is driven by compliance considerations of industrialized
country governments or firms

€/ton CO,
A Firm reduction
cost curve at a
given time
Emission
Price at a
given time
O >
. : CO
Economically optimal 2
amount of reduction in tons

(reduction cost = emissions price)



The CDM is driven by compliance considerations of industrialized
country governments or firms

€/ton CO,
1 only reduce, Firm reduction
no trading
 reduce : reduce | costcurve at a
; andsell  and buy given time
EU Allowance I
(EUA) Price | :
I I
I I [
| I [
I I I
I I [
| I [
: : ; >
~—~ | — CoO,
Lack of allowances in tons

(difference between allocated
allowances and projected emissions)



The CDM is driven by compliance considerations of industrialized
country governments or firms

€/ton CO,
A Firm reduction

cost curve at a
given time

EU Allowance

(EUA) Price

CER Price

O >
CO,

Economically optimal

amount of reduction in tons
(reduction cost = emissions price)




The CDM is driven by compliance considerations of industrialized
country governments or firms

= Obtaining CERs more
difficult than buying EUAs

= Limits on use of CERs

= More risks

€/ton CO, O

1 reduce O Firm reduction
only, no (o)
trading cost curve at a
: reduce and given time
reduce "buy even
EU Allowance I ang buy Ymore
(EUA) Price I |
|
CER Price
| | |
| | |
| | |
| | |
| | |
i T 1 >
Lack of allowances In tons

(difference between allocated
allowances and projected emissions)



The CDM market develops in a very dynamic way in quantity and the
distribution of project types

RECENT MARKET DEVELOPMENT (1/2)

Growth of total expected Number (%) of CDM projects in
accumulated 2012 CERs each category
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Source: CDM Pipeline, , UNEP Risoe Center (accessed Nov 2008)


http://www.cd4cdm.org/�

The regional distribution is unbalanced in favour of the big emerging
economies that currently attract investment in many other areas as well

RECENT MARKET DEVELOPMENT (2/2)
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